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S^im ] In the manufacture approach of manufacturing the semiconductor device equipped 
S h The semiconductor chip by which the electrode correspondmg to each electrode ,s 
rlected o t^o or more electrodes of a wiring substrate At least to one side of a temporary 
subLte which has the magnitude corresponding to a semiconductor chip and this 
semSnduItor chip Two or more metal connection members corresponding to the patternof 
h^Lctrode of said semiconductor chip are formed. Said semiconductor ^^^^^ temW 
substrate are mutually fixed through said metal comiection member. The manufacmre 
approach of the semiconductor device characterized by filling up with and stiffening resin 
beCen said semiconductor chips and temporary substrates and between said metal 
~ion members, forming a protective layer, and removing said temporary substrate 
from said protective layer and a metal connection member. 

FciTim 2iThe manufacture approach of a semiconductor device according to claim 1 hat 
s2d metal connection member consists of the metal bump formed on the electrode of said 

[SrrsT^hrmLfactureap ' 
said metal connection member consists of thin line-hkewinng. , , ■ i tv,«t 

Claim ThTmanufacmre approach of a semiconductor device according to clmm 1 that 
Sd metal coLTction member consists of the metal bump formed on the electrode of said 

the connection terminal pattern formed on said temporary substrate 

corresponding to this metal bump's location. 4 thnt 

Sm 51 The manufacture approach of a semiconductor device according to claim 4 that 
S colction terminal pattern consists of a different ingredient from said temporary 

rCi?m 6] The manufacture approach of a semiconductor device according to claim 4 that 
£d cTrmection terminal pattern consists of the same ingredient as said temporary substrate. 
ClaimT^^^ approach of a semiconductor device accordmg to claim 6 that 

sai^ co^ctLT^inal pattern is formed in said temporary substrate of plating processing, 

tcMm^rTrLrL^c;:::^ ^levlce given in any of claims 4-7 

wh^fol Jw tTeTm^^^^^^^ of said temporary substrate and form another protective 
ilylr v^^^h^roJLs said co'm.ection terminal pattern exposed from said protective layer they 

Tlaim 91 The manufacture approach of a semiconductor device given in any of claims 1-8 
wWch flw^^^^^^^ process of said temporary substrate and form a solder bump m an 

rxposedpaTfr^ , • ,1 Q 

SrTlSme manufacture approach of a semiconductor device given m any of claims 1-9 

treatment was carried out by a Teflon coat or Teflon sinkmg m . 1 1 1 

Tru.^ ni The manufacture approach of a semiconductor device given in any of cla ms 1-11 
S^rroush sa^ tem^^^^^ suSLte and semiconductor chip mumally by the predetemuned 
tfl:^:^tl^^^^ c^omiection member in case said semiconductor chip and temporary 

tZ\^^:t^^^Z^^^ of a semiconductor device given in any of claims 1-12 
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they are that said temporary substrate consists of a metal plate manufacturing member. 
[Claim 14] The semiconductor device characterized by having the protective layer which 
consists of the resin with which it filled up between the metal connection member connected 
to each electrode of a semiconductor chip, and said metal connection member in the 
semiconductor device equipped with the semiconductor chip by which the electrode 
corresponding to each electrode is connected to two or more electrodes of a v^dring substrate, 
and the point of said metal connection member being exposed from said protective layer. 
[Claim 15] The semiconductor device according to claim 14 with which the point of said 
metal connection member exposed from said protective layer is formed in the same plane as 
said protective layer. 

[Claim 16] The semiconductor device according to claim 14 or 15 v\dth which said protective 
layer consists of two or more resin layers by which the laminating was carried out. 
[Claim 17] The semiconductor device given in any of claims 14-16 they are wdth which said 
metal connection member consists of the metal bump formed in the electrode of said 
semiconductor chip. 

[Claim 18] The semiconductor device given in any of claims 14-16 they are vsdth which said 
metal connection member consists of thin line-like wiring. 

[Claim 19] The semiconductor device given in any of claims 14-16 they are with which said 
metal connection member consists of the metal bump formed in the electrode of said 
semiconductor chip, and the connection terminal pattern formed on said temporary substrate 
corresponding to this metal bxmip's location. 

[Claim 20] The semiconductor device according to claim 1 9 further equipped with another 
protective layer which protects said connection terminal pattern. 

[Claim 21] A semiconductor device given in any of claims 14-20 which are further equipped 
with the solder bump formed in the exposed part from said protective layer of said metal 
connection member they are. 
[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the semiconductor device aiming 
at the miniaturization of package size etc., and its manufacture approach about a 
semiconductor device and its manufacture approach. 
[0002] 

[Description of the Prior Art] In the semiconductor device in recent years, in order to 
respond to the request of high-performance-izing of electronic equipment, the formation of 
small lightweight, and improvement in the speed, the package of the neomorphism is 
developed one after another, a miniaturization and thin-shape-izing of equipment are realized 
by high integration of the semiconductor chip (it is also hereafter called an LSI chip) to carry, 
and the further high-performance-izing and improvement in the speed of electronic 
equipment are attained. In order to realize high performance-ization of an LSI chip, the 
package by the FCBGA (flip chip ballgrid array) method which made high density assembly 
possible is also known. 

[0003] Drawing 11 is the sectional view showing the semiconductor device equipped with 
the package structure of the conventional type by the FCBGA method. This semiconductor 
device has LSI chip 11, two or more solder bumps 12 corresponding to the circuit pattern 
with which LSI chip 1 1 was equipped, and the rewiring substrate (or INTAPOZA) 24 of the 
multilayer structure equipped with two or more electrode pads 33. The rewiring substrate 24 
raises handling nature, such as handling, arrangement of the solder ball 25 corresponding to 
the connection of the standardized circuit board is obtained, and it has the function of 
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protecting LSI chip 1 1 front face from a probe at the time of the performance test of LSI chip 
11 ftirther. 

[0004] A solder resist 34 is formed in parts other than electrode pad 33 of a front face, and, 
as for the rewiring substrate 24, the solder ball 25 is formed in the field opposite to the 
electrode pad 33. Under-filling resin 14 is poured in and hardened by the clearance between 
each solder bump 12 and the electrode pad 33 in the condition of having been combined 
electrically [ the solder bimip 12 and the electrode pad 33 ] and mechanically. 
[0005] In case the above-mentioned conventional semiconductor device is manufactured, 
when alignment of LSI chip 1 1 is carried out to the rewiring substrate 24 and it carries out a 
reflow to it, both sides are combined first. Furthermore, after performing washing etc. if 
needed, under-filling resin 14 is poured into the clearance between LSI chip 11 and the 
rewiring substrate 24, curing of the under-filling resin 14 is carried out, and it is stiffened. 
Then, the connection terminal of solder ball 15 grade is formed in the rear face of the 
rewiring substrate 24 if needed. 
[0006] 

[Problem(s) to be Solved by the Invention] In the above-mentioned conventional 
semiconductor device, since it is difficult to exfoliate LSI chip 11 from the rewiring substrate 
24, LSI chip 11 judged that is poor by the performance test is discarded the whole rewiring 
substrate 24. For this reason, the rewiring substrate 24 must be manufactured as at a low 
price as possible, and will be manufactured by the substrate manufacture approach using an 
exposure machine (aligner), without using an LSI stepper. Although a cost cut can be aimed 
at, since detailed-ization like [ at the time of using an LSI stepper ] becomes difficult 
according to this substrate manufacture approach, the rewiring substrate 24 will be enlarged 
as compared with LSI chip 11, and the package itself will be enlarged. 

[0007] Here, although adopting a bare chip method for small/simplification of a package is 
also considered, since it becomes the structure which is thin and does not have a protective 
layer on the surface of an LSI chip according to this method, sufficient attention for the 
handling by handling etc. must be paid, and an activity becomes complicated. [ of the 
whole ] By the bare chip method, fiirther, it is easy to receive damages by the test of an 
electrode pad, such as probing marks and a blemish, and implementation of a performance 
test becomes difficult. 

[0008] This invention aims at offering the semiconductor device which can facilitate 
handling and performance tests, such as handling, and its manufacture approach while it 
attains the miniaturization of a package by not using a rewiring substrate, though a cost cut is 
realized in view of the above. 
[0009] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the 
manufacture approach of the semiconductor device of this invention In the manufacture 
approach of manufacturing the semiconductor device equipped with the semiconductor chip 
by which the electrode corresponding to each electrode is connected to two or more 
electrodes of a wiring substrate At least to one side of a temporary substrate which has the 
magnitude corresponding to a semiconductor chip and this semiconductor chip Two or more 
metal connection members corresponding to the pattern of the electrode of said 
semiconductor chip are formed. Said semiconductor chip and temporary substrate are 
mutually fixed through said metal connection member, resin is filled up with and stiffened 
between said semiconductor chips and temporary substrates and between said metal 
connection members, a protective layer is formed, and it is characterized by removing said 
temporary substrate from said protective layer and a metal connection member. 
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[0010] By the manufacture approach of the semiconductor device of this invention, since a 
package is manufactured by fixing a semiconductor chip to a temporary substrate, making 
the clearance formed at this time pour in and harden resin, and removing a temporary 
substrate, package size is made comparable as a semiconductor chip, and the whole 
semiconductor device can be miniaturized, moreover, the metal connection member linked to 
each electrode of a semiconductor chip is exposed from a protective layer ~ it is simple, 
reliable package structure can be acquired, productivity can be raised, and a cost cut can be 
aimed at. Furthermore, since probing is carried out to the metal connection member which 
was connected to the electrode of a semiconductor chip and covered by resin in the perimeter, 
the electrode pad of semiconductor chip original can be protected from a blemish, damage 
by contact, etc. Thereby, handling and performance tests, such as handling, become simple. 
[001 1] It is desirable that said metal connection member consists of the metal bump formed 
on the electrode of said semiconductor chip by this invention here. In this case, the process 
which fixes a semiconductor chip and a temporary substrate mutually through a metal 
connection member becomes simple. 

[0012] Or it is also a desirable mode that replace with above and said metal connection 
member consists of thin line-like wiring. In this case, thin line-like wiring can be formed 
simple by metal mold molding. 

[0013] Or it is also a desirable mode that replace with above and said metal connection 
member consists of the metal bump formed on the electrode of said semiconductor chip and 
the connection terminal pattern formed on said temporary substrate corresponding to this 
metal bump's location. In this case, the variation of the circuit pattem by the connection 
terminal pattem exposed from a protective layer can be increased by changing the pattem 
formed on a temporary substrate. 

[0014] Moreover, it is desirable that said connection terminal pattem consists of a different 
ingredient from said temporary substrate. In this case, the connection terminal pattem 
exposed from a protective layer can be easily formed by carrying out etching removal of the 
part projected from the protective layer of a temporary substrate, 

[0015] Or it is also a desirable mode that replace with above and said connection terminal 
pattern consists of the same ingredient as said temporary substrate. Also in this case, the 
connection terminal pattem exposed from a protective layer can be easily formed by carrying 
out etching removal of the part projected from the protective layer of a temporary substrate. 
[0016] Preferably, said connection terminal pattem is formed in said temporary substrate of 
plating processing, etching processing, or press working of sheet metal. In this case, 
formation processing of a connection terminal pattern becomes easy. 

[0017] Moreover, it is desirable to follow the removal process of said temporary substrate 
and to have the formation process of another protective layer which protects said connection 
terminal pattem exposed from said protective layer. Since a connection terminal pattem can 
be protected by formed another protective layer by this, the handling at the time of handling 
and implementation of a performance test become still simpler. 

[0018] Furthermore, it is also a desirable mode to follow the removal process of said 
temporary substrate and to form a solder bxmip in an exposed part from said protective layer 
of said metal connection member. Thereby, the electrode of a semiconductor chip is certainly 
connectable with the electrode of a wiring substrate through a metal connection member and 
a solder bump. 

[00 1 9] Furthermore, it is desirable to remove said temporary substrate from said protective 
layer and a metal cormection member by exfoliation or etching mechanically at the removal 
process of said temporary substrate. In this case, when the adhesion reinforcement of the 
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temporary substrate to a protective layer and a metal comiection member is small, it 
exfoliates mechanically, and when adhesion reinforcement is large, according to a situation, 
a process can be chosen so that etching removal may be carried out. 

[0020] Preferably, said temporary substrate consists of plate members which carried out 
surface treatment according to a Teflon coat or Teflon sinking in. In this case, the removal 
process of a temporary substrate becomes simple. 

[0021] Moreover, in case said semiconductor chip and temporary substrate are fixed 
mutually, it is desirable to perform processing which pushes said temporary substrate and 
semiconductor chip mutually by the predetermined load, heating said metal connection 
member. The point of the metal connection member which exposes a temporary substrate 
from a protective layer in the state of the completion which exfoliated can be formed in the 
shape of flatness from a metal connection member by this, and the contact nature and the 
conductivity of a metal connection member as a terminal can be made good. 
[0022] Furthermore, it is also a desirable mode to constitute said temporary substrate fi"om a 
metal plate manufacturing member. In case a reflow is carried out for example, a metal 
connection member consisting of a solder bump, and forcing a temporary substrate on a 
solder bump by this, the tip configuration of the solder bump who exposes firom a protective 
layer at a next process can be formed as a good flat side. 

[0023] The semiconductor device of this invention is equipped with the protective layer 
which consists of the resin with which it filled up between the metal connection member 
connected to each electrode of a semiconductor chip, and said metal connection member in 
the semiconductor device equipped with the semiconductor chip by which the electrode 
corresponding to each electrode is connected to two or more electrodes of a wiring substrate, 
and is characterized by the point of said metal connection member being exposed from said 
protective layer. 

[0024] in the semiconductor device of this invention, the metal cormection member linked to 
each electrode of a semiconductor chip was exposed from the protective layer — it is simple, 
reliable package structure can be acquired, package size can be made comparable as a 
semiconductor chip, and the miniaturization of the whole semiconductor device can be 
realized. Moreover, since probing will be performed to the metal connection member which 
was formed on the electrode of a semiconductor chip and covered by resin in the perimeter, 
the electrode pad of semiconductor chip original can be protected and handling and 
performance tests, such as handling, become simple. 

[0025] It is desirable that the point of said metal connection member exposed from said 
protective layer is formed in the same plane as said protective layer here. Positive 
conductivity is obtained in case this forms a solder ball in the point of the metal connection 
member of the completed semiconductor device. 

[0026] Moreover, said protective layer can consist of two or more resin layers by which the 
laminating was carried out. For example, since the flow stress resulting from the difference 
of the coefficient of thermal expansion of a semiconductor device and a wiring substrate acts 
on a solder ball in case the completed semiconductor device and a vsdring substrate are held 
in reflow equipment, melting of the solder ball formed in the point of a metal connection 
member is carried out and a semiconductor device is mounted in a wiring substrate, when 
remarkable, a crack may occur on a solder b£ill. However, since spacing of a semiconductor 
device and a wiring substrate can be suitably adjusted by a protective layer being 
multi layered, it becomes possible to cancel flow stress. 

[0027] Furthermore, it is desirable that said metal connection member consists of the metal 
bump formed on the electrode of said semiconductor chip. In this case, the structure in which 
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a metal connection member is exposed can be acquired from a protective layer at a simple 
process. 

[0028] Furthermore, it is desirable that said metal connection member consists of thin 
line-like wiring. In this case, thin line-like wiring can be easily formed by metal mold 
molding. 

[0029] Or it is also a desirable mode that replace with above and said metal connection 
member consists of the metal bump formed on the electrode of said semiconductor chip and 
the connection terminal pattern formed on said temporary substrate corresponding to this 
metal bump's location. In this case, the circuit pattern of varieties can be obtained by 
modification of a connection terminal pattern. 

[0030] Preferably, it has further another protective layer which protects said connection 
terminal pattern. In this case, since a connection terminal pattem can be protected by another 
protective layer, the handling at the time of handling and implementation of a performance 
test become still simpler. 

[0031] Moreover, it is desirable to have further the solder bump formed in the exposed part 
from said protective layer of said metal connection member. In this case, the electrode of a 
semiconductor chip is easily connectable with the electrode of a wiring substrate through a 
metal connection member and a solder bump. 
[0032] 

[Embodiment of the Invention] Hereafter, with reference to a drawing, this invention is 
further explained to a detail based on the example of an operation gestalt of this invention. 
Drawing 1 is the sectional view showing the production process of the semiconductor device 
(package) in the example of the 1st operation gestalt of this invention, and (a) - (f) shows 
each production process gradually. 

[0033] First, as shown in drawing 1 (a), the metal bvmip 12 is formed in the electrode 
forming face of LSI chip 1 1 using the solder which consists of tin (Sn) and lead (Pb). Since 
the metal bump 12 just uses it as an extemal connection terminal, the quality of the material 
is not limited to solder, and she can also use other ingredients, such as gold (Au). 
[0034] LSI chip 11 is carried carrying out alignment of the metal bump 12 on the temporary 
substrate 13 for manufacture, as shown in drawing 1 (b) after the metal bump*s 12 formation. 
The temporary substrate 1 3 is formed in a front face in the shape of [ without irregularity ] a 
flat side, and has the magnitude corresponding to LSI chip 1 1 . For example, the temporary 
substrate 13 can be obtained by giving a Teflon coat to the front face of metal plate 
manufacturing members, such as copper, stainless steel, or aluminum, or infiltrating Teflon. 
[0035] Subsequently, as shown in drawing 1 (c), a predetermined load is added between LSI 
chip 1 1 and the temporary substrate 13, and the metal bump 12 is stuck on the front face of 
the temporary substrate 13. For example, when LSI chip 11 has 1000 metal bumps 12, LSI 
chip 11 and the temporary substrate 13 Eire mutually pushed by the 10-50kg load under the 
temperature of 100-150 degrees C. In addition, flux may be applied to the temporary 
substrate 13 or the metal bump 12 the sake [ on a soldered-joint disposition ]. 
[0036] Although it is to pressurize LSI chip 11 and the temporary substrate 13 by the 
comparatively light load of 10-50kg under the temperature of 100-150 degrees C from the 
purpose which mitigates the load to LSI chip 11, and raises the adhesion force of the metal 
bximp 12 and the both sides of the temporary substrate 13, LSI chip 11 and the adhesion 
conditions of the temporary substrate 13 are not limited above. Moreover, the tool of 
dedication etc. can also be used in order to hold adhesion with LSI chip 11 and the 
temporary substrate 13. 

[0037] Furthermore, as shown in drawing 1 (d), pour under-filling resin 14 into the clearance 
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between LSI chip 11 and the temporary substrate 13 (gap), and it is made to harden under 
predetermined conditions, and considers as the protective layer which takes care of LSI chip 
11 and the metal bump 12. Using the epoxy system paste for the semi-conductor closures 
which contains the filler which uses a silicon dioxide as a principal component, for example 
as under-filling resin 14 as the above-mentioned conditions, this under-filling resin 14 is 
poured into a gap using a syringe, a needle, and a dispenser, and carrying out cxiring for 1 
hour and making it harden at 150 degrees C is mentioned. 

[0038] Subsequently, as shovm in drawing 1 (e), the temporary substrate 13 is exfoliated 
from the metal bump 12 and the under-filling resin 14 of a condition of drawing 1 (d). Here, 
since processing of a Teflon coat etc. is performed to the temporary substrate 13, an 
exfoliation process is performed easily. Furthermore, as shown in drawing 1 (f), the solder 
ball 15 for extemal connection is formed to each metal bump 12 who exposes fi*om 
under-filling resin 14. 

[0039] As mentioned above, in the example of the 1st operation gestalt, since each point of 
the metal bump 12 hardened by forcing the temporary substrate 13 on the metal bump 12 by 
the predetermined pressure is formed in the shape of flatness rather than is spherical, when it 
exfoliates the temporary substrate 13 from LSI chip 11 in drawing 1 (e), for example, a point 
can obtain a flatness-like terminal. 

[0040] For example, if the metal bump's 12 tip is a globular form-like when forming a bump 
15 in the metal bump's 12 point, among the globular form metal bumps 12 which retreated 
from the fi-ont face and this fi-ont face of a protective layer (14), as shown in drawing 2 (a), 
under-filling resin 14 will enter, and good contact nature and electric conductivity will be 
spoiled. However, in this example of an operation gestalt, since the tip flatness-like metal 
bump 12 who exposes certainly is obtained fi-om a protective layer (14) as shown in drawing 

2 (b), penetration of under-filling resin 14 can be prevented and good contact nature and 
electric conductivity can be obtained. The resin restoration condition as opposed to a tip 
flatness-like metal bump for the resin restoration condition to a tip globular form metal bump 
was shown in drawing 2 (b) at drawing 2 (a), respectively. 

[0041] Next, the example of the 2nd operation gestalt of this invention is explained. Drawing 

3 is the sectional view showing the production process of the semiconductor device in this 
example of an operation gestalt, and (a) - (f) shows each production process gradually. The 
pad pattem on a temporary substrate is omitted in drawing 3 . 

[0042] First, as shown in drawing 3 (a), the metal bump 12 is formed in the electrode 
forming face of LSI chip 11 using the same solder as the example of the 1st operation gestalt. 
Furthermore, as shown in drawing 3 (b), on the temporary substrate 13 which consists of the 
copper (Cu) with which the predetermined pattem was formed, aluminum (aluminum), etc., 
alignment of LSI chip 1 1 which has the metal bump 12 is carried out to a false pattem at a 
precision, and it is carried. In addition, flux may be applied to the temporary substrate 13 or 
the metal bump 1 2 for improvement in soldered-joint nature. 

[0043] Like drawing 4 which shows an example of the temporary substrate 13, when the 
temporary substrate 13 consists of Cu, black copper oxide processing (melanism processing) 
can be performed to partial 13a which does not contact the metal bump 12 in a glossy 
surface, and the false pattem 3 1 of an electrode pad can be formed. Thereby, in case a reflow 
of the metal bump 12 is carried out to the temporary substrate 13, the fused solder can 
prevent the fault which flows into the perimeter of the false pattem 3 1 . 
[0044] Moreover, the substrate made fi-om stainless steel in which the same false pattem 
made fi-om Cu as drawing 4 was formed can also be used for aluminum substrate which 
formed the false pattem of Cu in the part which the metal bump 12 contacts as a temporeiry 
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substrate 13, or the part which the metal bump 12 contacts. 

[0045] A false pattern can also be formed by the laminated structure of nickel (nickel) and 
Au, or the laminated structure of Cu, and nickel and Au in addition to Cu. 
[0046] Subsequently, as shown in drawing 3 (c), a reflow of two or more metal bumps' 12 
solder formed in LSI chip 11 is carried out, and LSI chip 11 and the temporary substrate 13 
are connected. You may wash in the state of this connection. 

[0047] Furthermore, as shown in drawing 3 (d), pour under-filling resin 14 into the clearance 
between LSI chip 11 and the temporary substrate 13, and it is made to harden under 
predetermined conditions, and considers as a protective layer. This condition is the same as 
that of the case of the example of the 1 st operation gestalt. 

[0048] Subsequently, as shown in drawing 3 (e), wet etching removes the temporary 
substrate 13 from the met£il bump 12 and the under-filling resin 14 of a condition of drawing 
3 (d). When using the temporary substrate 13 of each configuration mentioned above, a 
ferric chloride etching reagent etc. can be used for wet etching. Here, if the false pattem on 
the temporary substrate 1 3 is constituted from a laminated structure of nickel and Au etc., the 
fault which the metal bump*s 12 solder part is slightly etched, and can do a hollow is 
avoidable. 

[0049] Furthermore, as shown in drawing 3 (f), the solder bail 15 for extemal connection is 
formed to each metal bump 12 who exposes from under-filling resin 14. 
[0050] As mentioned above, in the example of the 2nd operation gestalt, since it exfoliates 
by etching, even when the temporary substrate 13 has stuck strongly the temporary substrate 
13 sticking to the metal bump 12 and under-filling resin 14, it can remove easily. 
[0051] Moreover, although a semiconductor device is equipped with one layer of protective 
layers which consist of under-filling resin 14 in the example of the 1st and 2nd operation 
gestalt, each can multilayer the protective layer (14) which connotes the metal bump 12 by 
carrying out by repeating the process of (a) - (f) of drawing 1 or drawing 3 . In this 
multilayering, after carrying out 1 stratification of the protective layer (14), while forming 
another protective layer (14) on this protective layer (14), the corresponding metal bump 12 
is connected mutually. The protective layer (14) of multilayer structure is obtained by 
carrying out by repeating this process. 

[0052] For example, in case a semiconductor device (package) and a wiring substrate are 
held in reflow equipment, melting of the solder ball 15 is carried out and a package is 
mounted in a wiring substrate, the flow stress resulting from the difference of both 
coefficient of thermal expansion acts on the solder ball 15 by the heat applied or the 
subsequent heat history. For this reason, when remarkable, a crack may occur on the solder 
ball 15. However, as mentioned above, a protective layer (14) is multilayered and it becomes 
possible by adjusting spacing of a package and a wiring substrate suitably to cancel flow 
stress. 

[0053] Next, the example of the 3rd operation gestalt of this invention is explained. Drawing 
5 is the sectional view showing the production process of the semiconductor device in this 
example of an operation gestalt, and (a) - (f) shows each production process gradually. 
[0054] First, it is put on the temporary substrate 13 of drawing 5 (b) with which the metal 
bump 12 was formed on the false pattem corresponding to each electrode of LSI chip 11, 
carrying out alignment of LSI chip 1 1 shown in drawing 5 (a) to a precision. Flux may be 
applied to the temporary substrate 13 or LSI chip 11 for improvement in soldered-joint 
nature. 

[0055] The metal bump 12 can consist of a laminated structure of solder, solder, and Cu, or a 
laminated structure of solder, and Au and nickel, the temporary substrate 13 — a stainless 
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steel substrate, aluminum substrate, or a false pattern part — removing — melanism — Cu 
substrate which processed can be used. 

[0056] Subsequently, as shown in drawdng 5 (c), a reflow of two or more metal bumps 12 
formed in the temporary substrate 13 is carried out, and the temporary substrate 13 and LSI 
chip 1 1 are connected. You may wash in the state of this connection. 

[0057] Furthermore, as shown in drawing 5 (d), pour under- filling resin 14 into the clearance 
between LSI chip 11 and the temporary substrate 13, and it is made to harden on condition 
that predetermined, and considers as a protective layer. This condition is the same as that of 
the case of the example of the 1 st operation gestalt. 

[0058] Subsequently, as shown in drawing 5 (e), wet etching removes the temporary 
substrate 13 from the metal bump 12 and the under-filling resin 14 of a condition of drawing 

5 (d). In the temporary substrates 13, such as stainless steel mentioned above, it is easily 
removable using a ferric chloride etching reagent etc. Here, if the false pattern on the 
temporary substrate 13 is constituted from a laminated structure of solder, and nickel and Au 
etc., the fault which the metal bump's 12 solder part is slightly etched, and can do a hollow is 
avoidable. 

[0059] Furthermore, as shown in drawing 5 (f), the solder ball 1 5 for external connection is 
formed to each metal bump 12 who exposes from under-filling resin 14. 
[0060] In the example of the 2nd and 3rd operation gestalt, by carrying out a reflow on the 
flat temporary substrate 13, each hardened point of the metal bump 12 is not spherical, and is 
formed in the shape of flatness. For this reason, for example, when the temporary substrate 
13 is removed from LSI chip 11 in drawing 3 (e) or drawing 5 (e), the tip flatness-like 
terminal exposed certainly is obtained from a protective layer (14). Thereby, like the 
example of the 1st operation gestalt, penetration of under-filling resin 14 can be prevented 
and good contact nature and electric conductivity can be obtained. 

[0061] Moreover, in the example of the 1st, 2nd, and 3rd operation gestalt, the rewiring 
function to obtain the arrangement of the solder ball 25 according to the circuit pattern of the 
standardized circuit board which the conventional rewiring substrate 24 ( drawing 11 ) had is 
given to the LSI chip 1 1 or connection side of the circuit board. 

[0062] Next, the example of the 4th operation gestalt of this invention is explained. Drawing 

6 is the sectional view showing the production process of the semiconductor device in this 
example of an operation gestalt, and (a) - (e) shows each production process gradually. 
[0063] First, it connects by carrying out alignment to the temporary substrate 13 of drawing 
6 (b) which has two or more leads 2 1 with which LSI chip 1 1 shown in drawing 6 (a) was 
implanted in the end according to the false pattern at a precision, and carrying out a reflow of 
the solder of the other end of lead 21. You may wash in the state of this connection. The 
temporary substrate 1 3 consists of stainless steel, aluminum, or Cu, and the above-mentioned 
lead 21 is formed in the opposed face with LSI chip 1 1 by metal mold molding. 

[0064] Although only the part connected to LSI chip 11 and the temporary substrate 13 
consists of solder and other parts consist of metallic materials other than solder, each lead 21 
can be replaced with this and can also form the whole with stainless steel, Cu, or solder. A 
connection process will become simpler, if it changes so that the solder presentation of the 
side linked to LSI chip 1 1 may serve as the low melting point when using a solder lead. Flux 
may be applied to a temporary substrate 13 or LSI chip 11 side in order to improve 
soldered-joint nature. Although lead 21 is a comparatively strong member, it can replace 
with this, and can consist of solder or gold, and a wire softer than a lead can be used. 
[0065] Subsequently, as shown in drawing 6 (c), pour under-filling resin 14 into the 
clearance between LSI chip 11 and the temporary substrate 13, and it is made to harden 
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under predetermined conditions, and considers as a protective layer. This condition is the 
same as that of the case of the example of the 1st operation gestalt. 

[0066] Subsequently, as shown in drawing 6 (d), wet etching removes the temporary 
substrate 13 from lead 21 and the under-filling resin 14 of the condition of drawing 6 (c). 
When the temporary substrate 13 of each configuration mentioned above is used, it can 
remove using a ferric chloride etching reagent etc. Furthermore, as shown in drawing 6 (e), 
the solder ball 15 for external connection is formed to each lead 21 exposed from 
under-filling resin 14. 

[0067] Here, an example of the formation process of lead 21 is explained. The top view in 
which drawing 7 shows the condition that the lead 21 was formed in the LSI chip 11 side 
contrary to the case of drawing 6 (b), and drawing 8 (a) - (c) are the side-face sectional views 
showing the production process of lead 21 in order. 

[0068] As shown in drawing 7 , two or more leads 21 are installed from the four way type 
towards the central part of opening 32a of the rectangle frame-like frame 32, and LSI chip 1 1 
is combined with the point of each lead 21 electrically and mechanically by bonding. 
[0069] In drawing 8 (a), where lead 21 is located under LSI chip 1 1, the frame 32 of drawing 
7 is set, and LSI chip 11 equipped with two or more leads 21 shown in drawing 8 (c) by 
making a predetermined configuration crooked while cutting lead 21 using the molding 
metal mold of predetermined structure, as shown in drawing 8 (b) is produced. 
[0070] In the example of the 4th operation gestalt, in a protective layer (14), since it has the 
lead 21 into which a circuit pattern can be changed, according to the circuit pattern of the 
wiring substrate of a mounting place, the pitch and array of v^ring can be fitted by changing 
the exposure from the protective layer (14) of lead 21. 

[0071] Next, the example of the 5th operation gestalt of this invention is explained. Drawing 
9 is the sectional view showing the production process of the semiconductor device in this 
example of an operation gestalt, and (a) - (g) shows each production process gradually. 
[0072] As shown in drawing 9 (a), LSI chip 11 has two or more metal bumps 12 by whom 
Au plating (plating) was given to the electrode forming face on the front face. On the 
temporary substrate 13 of drawing 9 (b) which has the convex pattem (22) used as the 
predetermined connection terminal pattem 22 in LSI chip 11 of this structure behind, 
alignment is carried out to a precision and it carries. 

[0073] After applying a photosensitive resist to the substrate which consists of stainless steel, 
aluminum, or Cu, forming a circuit pattem using a photolithography technique and giving 
Au plating or plating by the laminated structure of Cu and Au to this circuit pattem, the 
convex pattem (22) is formed in the temporary substrate 13 by exfoliating a photosensitive 
resist. 

[0074] The convex pattem (22) of the temporary substrate 13 is not limited to the 
above-mentioned configuration, and can also be formed by approaches, such as an additive 
process, the etching method using the photography technique of a clad plate, or a 
press-working-of-sheet-metal method. 

[0075] Subsequently, pressurizing LSI chip 11 and the temporary substrate 13, after 
positioning and carrying the metal bump 12 on LSI chip 1 1 on the convex pattem (22) of the 
temporary substrate 13, as shown in drawing 9 (c), bonding is performed sticking the gold of 
metal bump 12 front face, and the gold by the side of a convex pattem (22) by pressure, and 
the corresponding convex pattem (22) is connected with the metal bump 12. 
[0076] Furthermore, as shown in drawing 9 (d), pour under-filling resin 14 into the clearance 
between LSI chip 11 and the temporary substrate 13, and it is made to harden under 
predetermined conditions, and considers as a protective layer. This condition is the same as 
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that of the example of the 1 st operation gestalt. 

[0077] Subsequently, as shown in drawing 9 (e), the temporary substrate 13 is removed from 
under-filling resin 14 and a convex pattem (22) by wet etching. For this reason, in drawing 9 
(d), the convex pattem (22) covered with the temporary substrate 13 is exposed from 
under-filling resin 14, and turns into the connection terminal pattem 22. When using the 
temporary substrate 13 of each configuration mentioned above, a ferric chloride etching 
reagent etc. can remove. 

[0078] Furthermore, as shown in drawing 9 (f), the protective layer of a circuit pattem 22 is 
formed by applying a solder resist 23 to the part except the pad part for extemal connection 
by print processes, and stiffening a solder resist 23 under predetermined conditions. 
[0079] Subsequently, as shown in drawing 9 (g), the solder ball 15 for extemal connection is 
formed to the pad part of each connection terminal pattem 22 exposed from under-filling 
resin 14 and a solder resist 23. 

[0080] Next, the example of the 6th operation gestalt of this invention is explained. Drawing 
10 is the sectional view showing the production process of the semiconductor device in this 
example of an operation gestalt, and (a) - (g) shows each production process gradually. 
[0081] As shown in drawing 10 (a), LSI chip 11 has two or more metal bumps 12 by whom 
Au plating was given to the electrode forming face on the front face. On the temporary 
substrate 13 of drawing 10 (b) which has the convex pattem (22) used as the connection 
terminal pattem 22 predetermined at a next process in LSI chip 11 of this stmcture, 
alignment is carried out to a precision and it carries. 

[0082] The convex pattem (22) is formed in the temporary substrate 13 by the following 
processings. First, Au plating is given to a circuit pattem, after applying a photosensitive 
resist to stainless steel, alimiinum, or the substrate that consists of Cu and forming a circuit 
pattem using a photolithography technique. Furthermore, a photosensitive resist is exfoliated 
and half etching of the temporary substrate 13 is carried out for gilding as a mask. In 
addition, the convex pattem (22) of the temporary substrate 13 is not limited to the 
above-mentioned configuration, and can be formed with an additive process etc. like the 
example of the 5th operation gestalt. 

[0083] Subsequently, as shown in drawing 10 (c), after positioning and carrying the metal 
bump 12 on LSI chip 11 on the convex pattem (22) of the temporary substrate 13, bonding 
of golden-golden sticking by pressure is performed pressurizing LSI chip 11 and the 
temporary substrate 13, and the corresponding convex pattem (22) is connected with the 
metal bump 12. 

[0084] Furthermore, as shown in drawing 10 (d), pour under-filling resin 14 into the 
clearance between LSI chip 11 and the temporary substrate 13, and it is made to harden 
under predetermined conditions, and considers as a protective layer This condition is the 
same as that of the case of the example of the 1 st operation gestalt. 

[0085] Subsequently, as shown in drawing 10 (e), it leaves a convex pattem (22) to the 
under-filling resin 14 side, and the temporary substrate 13 of other parts is removed by wet 
etching. For this reason, in drawing 10 (d), the convex pattem (22) covered with the inferior 
surface of tongue of the temporary substrate 13 is exposed from under-filling resin 14, and 
turns into the connection terminal pattem 22. When using the temporary substrate 13 of each 
configuration mentioned above, a ferric chloride etching reagent etc. can remove. Thus, 
since the temporary substrate 13 consists of metal plate manufacturing members of one sheet 
which have a convex pattem (22), the metal plate manufacturing member after etching is 
used as wiring as it is, 

[0086] Furthermore, as shown in drawing 10 (f), the protective layer of a circuit pattem 22 is 
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formed by applying a solder resist 23 to the part except the pad part for external connection 
by print processes, and stiffening a solder resist 23 under predetermined conditions. 
[0087] Subsequently, as shown in drawing 10 (g), the solder ball 15 for external connection 
is formed to the pad part of each connection terminal pattern 22 exposed from under-filling 
resin 14 and a solder resist 23. 

[0088] In the example of the 5th and 6th operation gestalt, since a semiconductor device is 
covered with a protective layer (23) in addition to the protective layer (14) of the product 
[ front face / of LSI chip 11 ] made of resin, the handling at the time of handling and 
implementation of a performance test become simpler. Moreover, in a protective layer (14), 
since it has the connection terminal pattem 22 into which a circuit pattern can be changed, 
according to the circuit pattem of the wiring substrate of a mounting place, the pitch and 
array of wiring can be fitted by changing the exposure from the protective layer (23) of the 
connection terminal pattem 22. 

[0089] Moreover, in the example of the 4th, 5th, and 6th operation gestalt, since it has a 
rewiring fimction in a protective layer (14) or a protective layer (23), it is not necessary to 
give a rewiring fimction to the LSI chip 1 1 or connection side of the circuit board like the 1st 
- the example of the 3rd operation gestalt, therefore the conventional design condition and 
the conventional circuit board of an LSI chip can be used as it is. 

[0090] As mentioned above, in the 1st - the example of the 6th operation gestalt, since a 
package is manufactured by fixing LSI chip 11 to the temporary substrate 13, pouring in and 
stiffening under-filling resin 14, and exfoliating or removing all or some of temporary 
substrates 13, a rewiring substrate 24 ( drawing 11 ) like before is not needed, but package 
size is made comparable as LSI chip 11, and the whole equipment can be miniaturized. 
Moreover, according to the simplified structure, productivity is high and the package of low 
cost is obtained. 

[0091] Moreover, in the 1st - the example of the 6th operation gestalt, since the protective 
layer (14) of the same height as the metal bump^s 12 tip formed on the electrode pad of LSI 
chip 1 1 has protected the front face of LSI chip 11, covering each metal bump's 12 perimeter, 
the original electrode pad of LSI chip 1 1 can be protected from damage by the blemish and 
contact at the time of a performance test etc. at the time of probing to the metal bump 12. 
Furthermore, the handling at the time of handling and implementation of a performance test 
become simple by protecting LSI chip 1 1 by under-filling resin 14. 

[0092] In the 1st - the exeunple of the 6th operation gestalt, under-filling resin 14 and its 
impregnation approach are not limited to said conditions. For example, various kinds of resin, 
such as epoxy / phenol resin system, a phenol resin system, an acrylic resin system, and 
silicon system resin, is usable as under-filling resin 14, and impregnation by the potting 
method, the transfer mold method, print processes, etc. can be performed according to the 
resin to be used. About the hardening approach of under-filling resin, it is not based on the 
class or property of resin and is not limited to said conditions. 

[0093] Use syringe-like transfer pipet, under-filling resin 14 is made to flow into the 
perimeter of LSI chip 11, and resin 14 is made to advance into the clearance between LSI 
chip 1 1 and the temporary substrate 1 3 by capillarity by the potting method. By the transfer 
mold method, the upper £ind lower sides of the LSI chip 11 and the temporary substrate 13 
which were shown, for example in drawing 6 (b) are covered with metal mold, and 
under-filling resin 14 is compulsorily poxired in into this metal mold. Thereby, a mold 
configuration improves more. Under-filling resin 14 is made dropped at the perimeter of LSI 
chip 11, and it is made to advance into a clearance by capillarity like the potting method in 
print processes. In this case, under-filling resin 14 can be poured into a narrow part good. 
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[0094] Here, if the temporary substrate 13 is formed by the film-like member, required 
reinforcement is not obtained, the temporary substrate 13 cannot be exfoliated good from 
under-filling resin 14, but in the 1st - the example of the 6th operation gestalt, since the 
temporary substrate 13 consists of a metal plate manufacturing member, the following 
advantage **s - ** are obtained. 

[0095] ** Since temporary substrate 13 the very thing has required reinforcement, the 
temporary substrate 13 can be easily exfoliated firom the solder bump 12 and a protective 
layer (14). 

** Since it seems that an organic component does not remain on solder bump 12 fi-ont face 
after exfoliation of the temporary substrate 13, good electric conductivity or connectability 
are not spoiled. 

** Since it has the flat side in which the temporary substrate 13 has necessary reinforcement, 
in case a reflow of the solder bump 12 is carried out under a predetermined pressure, the 
solder bump's 12 point and the front face of a protective layer (14) become 1 plane. 
[0096] In the conventional semiconductor device explained by drawing 11 about advantage 
**, since adhesion of the rewiring substrate 24 and the solder bump 12 is made high from the 
purpose of the improvement in dependability, even if it exfoliates the rewiring substrate 24 
from LSI chip 11, the front face after exfoliation will become concave convex, and a 
protective layer (14) and the solder bump's 12 point will not become 1 plane like this 
example of an operation gestalt. Moreover, when it replaces with the temporary substrate 13, 
for example and a film-like member is used, a protective layer (14) cannot be formed in 1 
plane with the solder bump 12 by the flexibility of this fllm-like member. 
[0097] In addition, the temporary substrate 13 should just be equipped with the configuration 
which it is not limited to said configuration and a soldered-joint process and the removal 
process of the temporary substrate 13 can carry out easily in the 1st - the example of the 6th 
operation gestalt. Moreover, a component and various kinds of numeric values are not 
limited above. [ in / formation processing of the solder ball 15 for extemal connection in the 
final process of each example of an operation gestalt is not indispensable, and / each 
example of an operation gestalt ] 

[0098] the 1- although what combined the protective layer (14) and the solder bump 12 with 
LSI chip 1 1 was called the package in the 6th example of an operation gestalt, not only this 
but the thing which equipped the rear face (for example, top face in drawing 1 ) of LSI chip 
1 1 with heat SUPURETTA (heat sink) is called a package in this invention. 
[0099] As mentioned above, although this invention was explained based on the suitable 
example of an operation gestalt, the semiconductor device and its manufacture approach of 
this invention are not limited only to the configuration of the above-mentioned example of 
an operation gestalt, eind the semiconductor device which performed various corrections and 
modification from the configuration of the above-mentioned example of an operation gestalt, 
and its manufacture approach are also included in the range of this invention. 
[0100] 

[Effect of the Invention] While attaining the miniaturization of a package by not using a 
rewiring substrate according to the semiconductor device and its manufacture approach of 
this invention though a cost cut is realized as explained above, handling and performance 
tests, such as handling, can be made to facilitate. 
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5m©5t«s^{cJgfiS3nfc{*^y£5K-J^%^gak3ti■, e 

tisci-r?. *«f*sgaiiB«iis«<!:©raiiii*ai[Dis 
[0027] Htc. iriB^gi^^*!^ mmmmt^^ 

y :^©^S±{cjgfiRSn5t^y<>:/*>6fi£-5 C <t*ie? 
30 [0028] MtC. |qfa^illSi^l$W**«ffli««ffii®*^6 

[0029] gic>«. ±§&icR^x, m^mmmsm 

<tv S^il>'<>:?"©tlg{cjitt£;L-rmrSS«fi_h«:?gfiS 

[ 0 0 3 0 ] L < «. B5ges«aSiF-'N-5' -><&figs 
^^©axiau-^fSfiiT-;^ h ©iij6*i— jifsatcncs. 

(0 0 3 1 ] t?BB^SI«iBlgm©l5IB^®*^e> 
©Sm^KJgfiKS tl/^:tt^A^y<>:/*M«:^git 4 C i 

[0032] 

50 tmtsmK:m-yi>x:$i^imK.mmicsmri. m i 
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[003 3 1 HI (a)(C^-rj;^CC. LS i^^r 
:/l KDSfflgjSMtC. (Sn) RJO^^ (Pb) 

«^3C^tt^]/£6cH3esn-sc^:tt^<. ^(au) 
[0 03 4] 2<omfS^. mi cb){C7j^*r 

[0 03 5];^Cir, 01 (c)«:7n"rj:^k:. LSI^ 

m^^^zfl 2*<5S® 1 3CD^ffltcS5#$if^. m 

L S I 1 1 1 0 0 0^B<0^^^*>r^ 1 2 «r 

^*r^^^«:«. 1 0 0-- 1 5 0 "CCDSSTT. L S I 
^c^::^! IRZ/tm^l 3^1 0-^5 Okg^^STffl 
ECc}¥l/Ot:f4. (SStRi 3XJi^^Or?^l 2 

[0036] 1 0 0--1 5 O'CCJOSST-e. LSI5=^5f 

mu. R-o. ^^^>':fl 21RZJ^iBimmi 3(OM:^(Om 

scrissfi 1 3 (omm^iit. ±iE(^mm^ti^ i>(o^ 

«^Cl^. LS I ^3^:/! 1 i(gS«l 3<bcDS« 

[0037] Mk:. 0 1 (d )CC^TJ: ^CC. L S I ^ 

1 tvmmi 3 t<om<omm i^^v^f) {cr>y 

LS I ^^l^-l ISCX^y^V:;^! 2:&ffiS'r^« 

0T>^-:7^j|/tBlgl4*->i;>SP. --F;l/SCf7^ 
[0 038] ;>Ct.ir. HI (e)CC^-rj:5{C. Hl(d) 
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:7^;HSfl§l 4;CP6SHl-r'5S^^^'>:/l 2{c*fU. 

[0039] tiicDJ: ^{c. H 1 igS 
«1 3^^ii^^>:/l 2(C0r«<Z)BE:;^rfflUol:r-6Ct 
5Ccfc":>7:. gMtLA:^S^^•>:^l 2(DS5t4Safa^. 
'C«3^j:<^«tt(C?gfiS5n^CDr. HI (e) 

[0 04 0] ^^'^'V::^! 2(D5fe^gp{C/^>:/ 

Tina. ffSJl (14) ©aSiC(D^ffi35P6^U 
/c^^a)^>'0:/l 2<!:CDrak:. H2 (a) tC^T 

0fi§fi«lr«. H2 (b) «Cn^-r<t^CC, (14) 

nsor. T>^->'^;l/«8gl 4©iiA^ES±L. ^ 

(a) tc«. 3tffl^Jg«CD^/>->:/Cc*f-r-S«fll5ft« 
20 «gS*. H2 (b) CCtt. 5fe^S^fitK<D^/^*>:/(c*t 

[004 1 ] ^^(C. *i%?g(Dm2|lss?g.®0}ccoi^r^ 
mth, H3«. *SliSJ^S§t?«(Cfc^:r-5>*«tt^g<DS? 
JSTg^r^-rKMHr* 9 . C a ( f )«S-iSgxe* 

©pge^ccs^-To H3r«ffis«±<oyN--.. ^v^'^->^«' 
[0 04 2] 3J*r. H3(a)CCS^t-<i:04C. LS I^-y 

:/i Komm^fmi^. m\msMmmt^m>\tA,fc 

^m^^X^m^^ly':fl2^m^r^o Mtc. H3(b)fc 
30 ^TJc^tC, mSO.'^-rJr-^J&^J^^Sn/c^ (Cu) 1^ 
r.»l/5^'i;A (A I ) mff^hJSui>^iR\ 3±(C. 
/^'>::^l 2^Wt-^>LS I ^t:.:/! 1 J&^iK>'^*3'->^c 

[0 04 3] (S®«1 3(3D--«?!l*7j^^H4<D<fc5K:. IS 
SKI 3*sCu3&i6fiS^«'&{Ctt. 3tiRMK:*jC:r^^JS 
^^l^zfl 2 iS^UJ^ligg^a^l 3 a(C||feK{|^ias 
(Hffctoffi) «rJ6br. mm^^v Y(Dmi^^^-ly3 1 
40 ^JgflfrSciT&s-c^So cntciD. <SS«13«:.^ 

^H>^^•^-> 3 1 (DSHJCSatliitf^^^rfflih-r^^C <!: 

[0 044] */c. ffiSfii 1 3 <b ^>'>'>:/l 
2;&iSM-r^gft$>(CCu(Dg<H>'^'^->*mLfcA 1 
S«. ^^^•>:/l 2 35»5^M'r'S>gP»{C. H4 

[0 04 5] g^H>'^•^->«. CuJ«i1-(C. -y-Jr;!/ 
50 (Ni) tAntOmmiim. tfcC^i. CuiNiiA 
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t 0 0 4 6 ] ;>Ct,»-C« 03 (c){C^i^-rJ:^«:. LSI^ 

[0047) Mtc. S3cd)«:^^j:^«:. LSlf^s- 

[ 0 0 4 8 ] H3Ce)«:^r*^{C. HSCd) 

<!)tR,®<0^-'<>:/ 1 2 Sc^r z^if-y^ jumss i 4 

x^i>, ccx. m.mm. \ 3±©g<H''>"3f->*Ni i 
[0 049} Mtc> H3(f :{c^^j:^{c. rz^^-v 

■^*«I§1 4*>^SmT4S^>'0:/l 2«:*fL. it 

[0050] fe(±CD J: ^ fc. m 2 HJtJgffiWI-Ct*. ^Jl 
'''5>:/l 2aiyfT>5^-7^;l'«fl§i 4{caj«L,ft:iR« 
«1 Sixi-^^y-CfHiai-r-SCD-C. <SSfil3*J^< 

[ 0 0 5 1 ] Sfc. HI SC;f||23IJfi}B.®«f!I-C«, 
f*^SAi. r-ly^-V ^Jl/flflll 43&»6fiR«^>l* 1 
Jl<D*{t:^S*i. 01X«03© (a) - (f) ©XM 

(14) *^JBIfc-r-5C<i:*Jr*5. CCjJJS 
<tt?»> «sa (14) iimmr&hfdim. coffisi 

® ( 1 4) ±(Cj8(J©»SJl (14) *?^fiS^Sift{C. 

»i£^4^SA>7'i 2*ffls:«:g6K-r-5. c©xg* 

^•3JgLtf5Citcj:D. ^Sfl)ii©ma (14) *i 

[0052] mut. ^^wm.m. v >r~i» iie® 

SSi* U 7 a -^S{c^R§L-c«^;>£;K--^^ 1 5 

*i-S»l^-e©^<Z^^K:<t»). 3l75'©J»)^|g^©g«: 
eHl/yfc^J£**l«^ft:.•i^-;H 5«:fpfla-r-6. c© 

(14) *5J®{tL. ''<5'^r-*;iEi®S«i©iaps;& 

[0053] 'XVa. *l^©ll3||SSJgStf!I{C-5C»rSi 
H5«. *5liiJgSSeai{c43C:r5i}i^^g©53 

[0054] *-r. H5 (a ){CS^-r LS I 9=^5»>^1 1 
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Ls I ^tr:/! l©s^tc^^^£■riSlH-'^•^»-> 

±«:^-»<>:^l 2*J3gfiSS*ifcia5 Cb)©<^ffil 3 
S I 5^ :/ 1 1 (ctt, «^/cSlilStt©IfiI±©fc^^){c7 ^ 

[0 0 5 5] ^7^>:;'l 2». tt^y£. »^y£iCu 
«S:©Sa«3g. ^fcitt. B^A:iAu<!:N i <i:©SJafil 

Ji^-cfitfiSr**. iRSfii3«. ;^7^>u>^sfe A 

10 tf o /cc u -5 c i *sr -5. 

[ 0 0 5 6 ] ;^i,>-C. H5Cc){C^-r<l:^ec. iSSKl 
3K:ji5eS3nfcaf»©^-'0^i 2*1; 7 a- or. 

15S«1 3<bLS I 9^.y^l ItS^lK-r*. C©«K 
[0 0 5 7] MK. H5<ti){CS-i-J:'5«:. LS Xf-y 

f\ 1 <k{RS« 1 3 t(om<ommttcr>y-y a ;u^Bg 

14 4:aA0. ^S©^-cei{l:3l*T«SBirS. 

c©^». Ilil^^ffi0«©«^<b^«|-c«>e. 

[ 0 0 5 8 ] 05(e){c^-rJ:^{c. -^x-^ h 

20 x^,5^>y{cJ:or. H5(d)©ttfiS©^>'0:?'l 2 

J:aL;fc;^7^>u;^^©iSS«l 3f ». mm2 

s. ccr. (saffii 3±©®^H>'^'4'->*«^^>:«!:N 

i tAnt(Dmmn'^^xm0utn\t. ^-'^•>:/l 2 

©»^/cS|5^Alfil*>{cx 5» ^>4/34arS**sr*4 J: 

[0 05 9] Mfc. a5(f )k:^^j:^{c. r>^~y 
^i^m^ \ 4*»?,sm-r4#^>'0:/l 2«:)I*U. n 
30 SBS^©{3:^/c^K-.l^ 1 5 J&J^fiWS. 

[0060] W2Si:^sr3Sltfi»si«n-c». ^fflJSciSS 
«1 3i:-CD7a--r«Ci«:j;-,T. i!YkLfc^/< 
1 2 (Oi&^iM^ifim^Xtt < ^StXtcjgJSSns. 
C©ytJi>. mtf. 133 (e) X«ia5 (e) {c*Jt»T 
<SSS 1 3 *L S I 9^ I 1 *>6K^*LA:|©{C. «S 

® ( 1 4 ) *>e>«ieitcsmi/fc5ts¥ffi«e©»7-*j»6 
ctiJcfcO. 0i*seg.®Wiisi»K:. r>d^- 
■< ^U^flg 1 4 ©iiA*Ei!»±0. AjfiF&Sfttft&C^Sm 

40 [0 06 1 ] 01. ||2SCXm3|UIS0SP!|r 

». se3fe©sE«»S2 4 (lai 1) *jwi/-ci»fc. ^ 

;l'2 5©Ea*S5<tl>^Bg5S«fig«:. LSI?^^^ 
1 HI'JX«|5lS8S«©e«|gpro«:*>fc^Tt>i. 
[006 2] ycfC. *j%?9©»4jlSSJg,®0»{COC>-CSi 
06tt. :*lliS?gfil6ai«:*j{:^SiH3P^S©SS 

itXgi^-rSrffiH-C**). (a)-^(e)»SKJgxe* 

[0 06 3] *-r. H6(a)«:^-rLS \ ^v:f\ 1 
50 4. a(H''<d»->«:{5£o-c— jS3»»1ffl9:SnfclffiK!©i;- 
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K 2 1 *W-r4H8 (b y<DlSM9. 1 3 CcffiffifcfitS^to 
13». xf>iy:z,^ Ai, XttCu^r«fiX5tir*j 

LS 1 ^v:ri 1 iO^^ffitCtt. ±fBy-F2 1 
(0064] S';-h-2 1«. LS I 1 i(SS 

*ci4>-c#s. «^;'£l;-K%ffl^>s«^. LSI 9^ 

•i' 1 1 <!: ^^"T S^I^©«^/^:iafi£*l(gSI* i «c S J: 5 

ft*s< -r^ytj&tc, 3x«Ls i9^s»>^i 1 

[0 06 6] 06 (d){C^-rJ:^«C. 06 Cc) 

Lfc&SfiROlSSffi 1 34ffll>/clS^. mm2^x.v 
^>i^a^«ffl(,»T»*-r*C<fc*i-C*4. M«:, H6 

^.S'J - F2 1 {c*fL/. ^1•8^«Sffl©tt^fc^-;H 5 

[0067] C CT. y- F2 1 ©^fiJtXg©— 

1I7«. 06 (b) ©ti^tiaaaSKLS l^v 
1 IflBK y - F 2 1 nfcttJS^S^-r^ffiS . 

08 (a) ~ (c) «. y-F2 1 ©f^as^jiiatc^ 

[0 06 8] 07K:^rj;5(C, 3©^#«:«©7 U-A 
3 2©^P3 2 a©tfi:S^SB^{crSJWrH7Er*6ffi»©y 
- F 2 1 mmtitixisf) . S y - K 2 1 ©5fe^gl5{c« 
LSI9=-5>:/l i'-cm^JL-olifiMSjtC 

[ 0 0 6 9 ] 08 ( a ) L S I ^ :/ 1 1 CDT:?? 

U - F 2 1 * ttS 3 If/cteSria 7 0::7U-A32* 
■fe^^ hL. as (b) CcSR-r<l:5k:. 3fS«Jg<Dfi®f^ 

fts-i^scir. as (c) «:5^'rsiK[cr>u^F2 1 * 

[0070] m4^j^si0!ir«. ^wm ( 1 4 ) 

tc, ES^^•df->^:^ig'C^-5y-F2 1 ^d^-SCD 

y - F 2 1 cmmm (14) *^6<Dsa«t®*^M 
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[0 07 2] a9(a)6C^Tci:^^. LSI^->r:/ll 
SSJgfiSStc. Office A ufflt^ ifim^ti 
/cffl»<0^)B^t>^l 2^>rr-S. C<0«j§<DLS I ^ 
-^:/l 1^. a«:^5£o«igS^^/^•3?->2 2^^n^ 
i£i«Aar-> (2 2) *W'r-SH9(b)(DlSS«l 3± 

[0 07 3] (gS«l 3K:«, Xt'>U>^, A1X»C 

r^ctfc^-^xaw^^-^ (22) ijg^sur^j 

<o 

[0 0 7 4] 15S«1 3<DraK>'^•^-> (2 2) ± 

[0 07 5];XC^r. H9(c)CC^-rj:^CC, LSI^ 
'?:/l l±(D^Biyf>:/i 2*. iSSfil 3<DO«-'>'5f 
( 2 2 ) ±^{4g^d?) Urtg#/cgtc. L S I 5^ 
1 <t<SSfil 3i«rj!)nffLo-:). ^^0>^12a 
MO^i. lfi«>'^"5^-> (2 2) McD^i^BE^Loo 

(2 2) <h^SJK"r€>o 
[0 07 6] MCC. 09(d)«:5T^-rj:5CC, LSl^v 
^1 1 i^SSKl 3<!:<Dra<DBIt[accr>^-:7^;l.ffi|i§ 

[0 07 7] ^j^i^r. a9Ce)CC^-r<fc^«:. T>y- 
4 (2 2) tP^^iRm^l 
3?:'J;x-; Fx^,^>yr^i'r-S. COftisb. 09 

(dmiissfil 3^cst)tlrc*yheltt>'^•^-> (2 

>'^•^"->2 2^^&:So BU^U/tS«fi£C[>{SSfi 1 3*ffl 
Sikl&2|*x^^>^«gErK^^TSC<!:*« 

[0 07 8] M(C. ig9(f ){C^TJ:Otc. il-gpg^flg 
F8P»*^ti/c@3f5cy^U^-U*/::^ F 2 3*91 

^tSH^SCitCioT. iBie^s^->2 2CD^S®%0 

[0079] Bi9Cff){C7i^'rj:^cc. r>^- 

:7 -f Jl/^flil 4aa^y;b^-Pi^x F 2 3;CPe>Sffi'r'S 
#e^^/^•^->2 2<D/^> FgS»{C*fL. i^-SPgjgi 
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[0080] 'A^. *«WO^6l5ISJgffi09«:oc»rSi 

[008 1 ] 01 0(a)tCi^^rJ:^tc. LS I 

^J^>':/1 2 4Wr^o C<D«ig(DLS I 1 

tt>'N'3?-> (2 2) *WT-501 0(b)CD<g^l 3± 

[0082] (SSfi 1 3 CC«. ^>:<D<fc ^ 3^C^aS"CIf]!Itt^^• 
(2 2) ^ijg^^nrci^o ^-r. Xt^vu;;^, 

Ai. xti. cuiCpefiS-ssKccsijfettui^x 

(2 2) ±iEfil^K:©^^n-5C<t«^c<. m 
[0 0 8 3 ] 01 oco^^-rjc^cc, lsi 

^2^:/l l±(D^.'^*>:/l 2^<SSgl scoaw^^ 
(2 2) ±ccfiig^a& urtgit/cfaK:. L S I ^ 
1 <*:(SSfil 3 <b«r»nffiUoo^-^ff#<D5K>f=^ 

-iZy^^mox. ^m^^>':rl2t^(DMlt^'}•^aW'i 
(2 2) i^ssir-So 

[0084]MK:. hi 0(d)6C^-ri:^(c. LSI^ 
[0 0 8 5] ^Xt^r. 01 0(e)tC^-rcl:^CC. T>^ 

-tji^mmi 4m«:{iA^^^^--> (22) ^^ur. 

60 ccDft^b. 0 1 0 (d)r«<SSS 1 3 cDTS«:St> 
nrliyteI«^^•^-> (2 2) 3&5. r>^-:7-/;l'etJ!§ 
14)!ri%RUJUr««^®^/^•»->2 2<!:^c^>o 

/ts«^cD(^s 1 3 ^mi>^m^. «iksf 2gtx ^ 

1 3*ifl«^>-^-«> (2 2) *WTSl««?:)^S*EgI5 

[0 08 6] MCC. 01 OCf )tC7j^rJ:^«:. il-SBg^^ 
KSB^J^^C^/cSWfCyiUy-U^^y^ h 2 3* 
EfiPJ^T^^L. v;l/^- h 2 3 *^^fi:Tr 

[0 08 7] ^xi^r. 01 0(^)CC7j^-rJ:^k:. r>i5^ 
-:7-f;I/^B§l 4&i:^y;^y-Uixx h2 3*»e>SHi'r 
€^«rSfiaS^^^* 3? - > 2 2 <D^N' V KSP^CCSt L . ^SUS 
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[0088] mbiBLifmsmmm^m^^t. ^^tmrn 
Ls I ^v^ri icommifimsmcmmm (14) 
(^cm^xi^mm (23) xmm^ti^cox: >'^>F•J> 

yt. (14) (^(c. iaS>'^'d^->*^Mr*-5« 

jg^^^s^^>2 2«:fii;i-5cDT. ig^^^s»-->2 
2(DffiS® (2 3) *^e>OSffl«S§*^-r-5C<hT. 

10 [0 08 9] ^4. msRzj^memmB^mx 

(14) X»»S?B (2 3) WCCHiBISiafiB 
^W-r^or. mi-^3SISS?B®M<DJ:5W:LS I 5^ 

[0090] ti±<Dct ^cc. ^ 1 --memMmmm-v 

LS I ^t;:?^! 1 ^^SSSl 3K:@Sb. r>^- 
::'-f ;U^B§1 4€:aAbrgg<k$-ff. <^«13<D^ 

20 ^©r. S£*<OJ:^>5:SiBSSS2 4 (011) *iSe> 

[0 09 1 ] $/c. 0 1-116 ^JK^.f§«?9r«. LSI 
^vr/X KO'mm^^v F±«:JKfi£$n/t3feJS^^*>:/l 2 
<Z>5feiSil3DiSS<0«ffi® (14) ^^W^lyrfX 
2<DSffl^SC^ooLS I ^-^IT'I iCD^ffl^ffiSLr 
t^^»<Dr, ^^^'>7'l 2 CC*f-r^:?'D -t:r>yB$(C. 
30 LS I ^^^:/l l(D*5R<DmS>'^> K^. tttfixXh^ 

<m^wmx^m^mtf^^umx^z>. w^. lsi 

[0 09 2] mi-||6||JSfl5SF9r«. riy^-VA 

[0093]d<->^r-^> ^^ffir ai*S«tcr)aA§^ 
ffiffll/. LS I ^-^:/i i(Dmccr>a^-r?-<;l/^BI 
14^^A3-lt. LS I ^!y:/l 1 <h{^«l 3i©ra 
©ffifa^c^lfflW^-cfi^flg 1 4 ^itASit-Sp F 
:7t— =e-;bFffir«. m«06 (b) CC^L/cLS 
50 I ^'7:/l IRCfiSSfil 3<o±T«^rai^ ceo 
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[ 0 0 9 4 ] c c t?. m^imm^ 1 3 ^ ;i'A«5gp 
*ir#ja:t»*!. 0i~sr6S®sj&,®f«'c«. 3 10 
[0095] cD(5«s 1 3 a»*s£«)a:?as*wrs© 

•c. 2&iyf«ss (14) *>6<RS«1 

<2HSSS1 3©igS8ia«:. Wafi^^*l«^/d>'^•>::^l 2 

\^^mmiiimf3:t>ti S C i 
®<5Sfil 33&J^S©^*fe-3¥ffiB5*W-r'S©-C> 
ef3£©BE*Tr 1 2 * y 7 n -r SKfc . 20 

2©5HSSBSCJf«SE» (14) ©«aff*J 

[0096] W-^OKHL/r. 0 1 1 -Citt^gL-fcSe*© 
^^«J^H-C«. ^Sttiai±©Sfl«J*»6WE«S«2 4 

<t«^i'£>'^•>7*l 2<t©s#tt*!ii5< snrii.5)©-c. 

fci^LS I 9^5»:/l l*6WEi®SIS2 4*iOiSIU:fc 

©<fc^tC«a® (14) <!:B^yt■M>7'l 2©5fe^<t 
*i— ¥SttK:^c€.ci«?tt». m«<SS«l 3 
{cftA-r. 7 .f ;l.A«©8»t*m>fc«^, C©7^;U 30 
At^gm©BJ»ft{cj:f). ^3:^:'£>'<>7•l 2<b«iia 
(14) i«— ^SD««:j^fitrS£:t«-c#&t.>, 

[0097] » 1 ^memmmi-vit. imiR 

13». Hage«lfi£K:iE^$nsc<hB)5:< . itA,tcmm 

r»«c<. s*sfej^®WK:*jw5^»fiStm&iy^a©ii 

fil». l?iB{cK^3ti-5*>©-C«:fel>. 
[009 8] mi~»6©S6»JgSCTrtt. LS I ^sr 40 
^1 licuma (14) RWJA/cVO:;^ 1 2*^^3 
•l+/c^>©«r-'<-y!r-i?ift;l,ytdl. *^-C«cn«C(R 
e-r. mKL S I ^ » :/ 1 1 ©SBB (CHittiH 1 (Cfc 
WS±S) fct-hj^p^uyij (t-hJx^i^) 
L/ft: 4>© i er- i? i iqi J;. 

[0099] «±. *«w*-e©»jiftiijfi?gsw«:« 
±^mtmmm<ommic(o»ms&$ ti « *> ©-ca 

i60fc^|£«itaiHScf-t©aiiS7?^fe. **?l©ffiH«: so 
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[0 100] 

[^I9©?a*] J£U:I»IBLft:J:5K. :^:»?g©3|£^«:^ 
SSaf-€-©S8Jg:€rffi{c<fcS<t, =ixFi^'>>;feJ|3K0Ad: 
SEBl««*fll«,>ftC>C4K:j:»)-»<7«'-i?© 

[S>M©fe«%3i^] 

[0 I ] ^^<Dm 1 ieiJe)l§«a|K:tewS¥^«:ilS© 

[02] i4S^5S^©«^/c^-->^©Jgfi£Bgr©^|i^f*^ 
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